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Office Action Summary 



Application Nc 

09/928.671 



Examiner 

Pierre M. Vital 



— 

Applicant(s) 

aCONNOR, DENNIS M. 



Art Unit 

2188 



The MAILING DATE of this communication appears on the cover sheet with the correspondence address » 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
eamed patent temn adjustment. See 37 CFR 1.704(b). 

Status 

1 )K Responsive to communication(s) filed on 13 August 2001 . 
2a)n This action is FINAL. 2b)S This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) S Claim(s) 1-30 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) S Claim(s) 1-30 is/are reiected. 

Claim{s) is/are objected to. 

8) n Claim{s) are subject to restriction and/or election requirement. 

Application Papers 

9) 13 The specification is objected to by the Examiner. 

10) ^ The drawing(s) filed on 13 August 2001 is/are: a)S accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawlng(s) be held in abeyance. See 37 CFR 1 .85(a). 

1 1) 0 The proposed drawing correction filed on is: a)n approved b)n disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)nAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received In Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Staige 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121, 
Attachment(s) 

1) ^ Notice of References Cited (PTO-892) 4) O Interview Summary (PTO-413) Paper No(s). . 



2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-152) 

3) □ Infomiation Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) □ Other: 
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DETAILED ACTION 



1. 



This Office Action is in response to Application No. 09/928,671 filed August 13, 



2001. Claims 1-30 are pending in this application. 

2. The specification and the claims have been examined with the results that follow. 



3. The disclosure is objected to because of the following informalities: 
On page 2, line 3, replace "code" with -core-. 

On page 4, line 23, replace "mechanisms" with -mechanism-. 
Appropriate correction is required. 

Claim Objections 

4. Claims 8-10, 18-20 and 28-30 are objected to because of the following 
informalities: 

(a) Claims 8, 18 and 28 recite the limitation "the access" in the claims. It is not clear 
which access the claim is referring to since there was no previous mention of "an 
access" in the claims or in their parent claims 1,11 and 21 . Examiner would suggest 
amending the claims to replace "the access" with -an access-. 



Specification 



(b) Claims 9, 19 and 29 recite the limitation "the access" in the claims. It is not clear 
which access the claim is referring to since there was no previous mention of "an 
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access" in the claims or in their parent claims 1, 8, 1 1, 18, 21 and 28. However, if claim 

8, 18 and 28 were amended to recite "an access", the language "the access" in claims 

9, 1 9 and 29 would be appropriate. 

(c) Claims 10, 20 and 30 recite the limitation "the requested data" in the claims. It is 
not clear which "requested data" the claim is referring to since there was no previous 
mention of "a requested data" in the claims or in their parent claims 1 , 8-9, 1 1 , 18-19, 21 
and 28-29. Examiner would suggest amending the claims to replace "the requested 
data" with -a requested data-. 

Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

5. The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 1, 2, 5, 6, 8, 11, 12, 15, 16,18, 21, 22, 25. 26 and 28 are rejected under 
35 U.S.C. 102(e) as being anticipated by Arimilli et al. (US6,463,507) hereinafter 



"Arimilli". 
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As per claim 1, Arimilli discloses a method comprising defining a multilevel cache 
[e.g., L1 andL2\ col. 8, lines 19-21] including a core having relatively faster components 
[L1 cache is faster since it is closest to processor core] col. 8, lines 19-21; col. 9, lines 47-50]; 
and a region including relatively slower components [directory of the lower level (L2) cache, L2 
cache is slower than L1 cache] col. 5, line 32]; and managing the core from said region [upper 
level cache in the core is updated by searching lower level cache directory] COl. 5, lines 30-33]. 

As per claim 2, Arimilli discloses managing the core from a level 2 cache [upper 
level cache in the core is updated by searching lower level (L2) cache directory] COl. 5, lines 30-33]. 

As per claim 5, Arimilli discloses using a write-through core cache [L1 cache maybe 
a store-through cache] col. 10, lines 62-63]. 

As per claim 6, Arimilli discloses implementing a line replacement policy in said 
region [L2 controller 214 controls L1 least recently used (LRU) unit and maintains an hybrid L2 LRU 
232] Fig. 4; col. 10, lines 20-30]. 

As per claim 8, Arimilli discloses handling a core cache miss by passing the 
details of the access to said region [if load operation in L1 results in a miss, the load address is 
piped out to lower level storage (L2) subsystem] col. 8, lines 43-49]. 

As per claim 11, Arimilli discloses an article comprising a medium storing 
instructions [L1 instruction cache 254] Fig. 5] that enable a processor based system to 
define a multilevel cache [e.g., L1 andL2] col. 8, lines 19-21] including a core having 
relatively faster components [L1 cache is faster since it is closest to processor core] col. 8, lines 
19-21; col. 9, lines 47-50]; and a region including relatively slower components [directory 
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of the lower level (L2) cache, L2 cache is slower than L1 cache] col. 5, line 32]; and managing the 
core from said region [upper level cache in the core is updated by searching lower level cache 
directory] col. 5, lines 30-33], 

As per claim 12, Arimilli discloses managing the core from a level 2 cache [upper 
level cache in the core is updated by searching lower level (L2) cache directory] COl. 5, lines 30-33]. 

As per claim 15, Arimilli discloses using a write-through core cache [L1 cache may 
be a store-through cache] col. 1 0, lines 62-63]. 

As per claim 16, Arimilli discloses implementing a line replacement policy in said 
region [L2 controller 214 controls L1 least recently used (LRU) unit and maintains an hybrid L2 LRU 
232] Fig. 4; col. 10, lines 20-30], 

As per claim 18, Arimilli discloses handling a core cache miss by passing the 
details of the access to said region [if load operation in L1 results in a miss, the load address is 
piped out to lower level storage (L2) subsystem] col. 8, lines 43-49]. 

As per claim 21 , Arimilli discloses a processor [CPU 150] Fig, 3]; a multilevel . 
cache [e.g., L1 andL2] col, 8, lines 19-21] including a core having relatively faster 
components [L1 cache is faster since it is closest to processor core] col. 8, lines 19-21 ; col. 9, 
lines 47-50]; and a region including relatively slower components [directory of the lower level 
(L2) cache, L2 cache is slower than L1 cache] col. 5, line 32]; and a Storage coupled to said 
processor storing instructions [L1 instruction cache 254] Fig. 5] that enable the processor to 
manage the core from said region [upper level cache in the core is updated by searching lower 
level cache directory] col. 5, lines 30-33]. 
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As per claim 22, Arimilli discloses managing the core from a level 2 cache [upper 
level cache in the core is updated by searching lower level (L2) cache directory; col. 5, lines 30-33]. 

As per claim 25, Arimilli discloses using a write-through core cache [L1 cache may 
'be a store-through cache; col. 10, lines 62-63]. 

As per claim 26, Arimilli discloses implementing a line replacement policy in said 
region [L2 controller 214 controls L1 least recently used (LRU) unit and maintains an hybrid L2 LRU 
232; Fig. 4; col. 10, lines 20-30]. 

As per claim 28, Arimilli discloses handling a core cache miss by passing the 
details of the access to said region [if load operation in L1 results in a miss, the load address is 
piped out to lower level storage (L2) subsystem; col. 8, lines 43-49]. 



7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



8. Claims 3, 4, 7, 9-10, 13, 14, 17, 19-20, 23, 24 and 27, 29-30 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Arimilli et al. (US6,463,507) and Wu 
(US5,668,968). 

As per claims 3, 13 and 23, Arimilli discloses the claimed invention as detailed 



Claim Rejections - 35 USC § 103 



above in the previous paragraphs. However, Arimilli does not specifically teach using a 
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virtual address to index the core to avoid the need for an address translation 
mechanism as recited in the claims. 

Wu discloses using a virtual address to index the core to avoid the need for an 
address translation mechanism [portion of the virtual address is used to index tlie L1 cacfie, and L1 
cache uses a real pointer to point to the corresponding line in L2 cache] COl. 6, lines 52-56; lines 66- 



As per claims 4, 14 and 24, Arimilli discloses the claimed invention as detailed 
above in the previous paragraphs. Arimilli further discloses placing functions relating to 
valid bits in the core [one state bit, valid/invalid is provided] col. 10, lines 61-64]. However, 
Arimilli does not specifically teach placing functions relating to tags and valid bits as well 
as the data itself in the core as recited in the claims. 

Wu discloses placing functions relating to tags as well as the data itself in the 
core [the remainder of the virtual address becomes a virtual address tag stored in L1 cache directory to 
indicate whether the corresponding line of data is stored in L1\ col. 6, line 51 - col. 7, line 3]. 

As per claims 7, 17 and 27, Arimilli discloses the claimed invention as detailed 
above in the previous paragraphs. However, Arimilli does not specifically teach 
performing virtual-to-physical translation in said region as recited in the claims. 

Wu discloses performing virtual-to-physical translation in said region [L2 cache is a 
real cache where real address are generated (e.g., virtual address are translated to real address)] col. 
10, lines 39-41; col. 6, lines 58-59]. 

As per claims 9, 19 and 29, Arimilli discloses the claimed invention as detailed 
above in the previous paragraphs. However, Arimilli does not specifically teach enabling 



67]. 
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said region to use a memory translation mechanism to determine the physical address 
and attributes of the access [TLB generates real address which comprises a 20-bit real page 
number and a 12-bit offset, col. 10, lines 39-43]. 

As per claims 10, 20 and 30, Arimilli discloses the claimed invention'as detailed 
above in the previous paragraphs. However. Arimilli does not specifically teach 
checking to see if the requested data is in a storage associated with said region as 
recited in the claims. 

Wu discloses checking to see if the requested data is in a storage associated 
with said region [the remainder of the real address indicates whether the corresponding line of data is 
stored in L2 cache] COl. 7, lines 4-8]. 

It would have been obvious to one of ordinary skill in the art. having the 
teachings of Arimilli and Wu before him at the time the invention was made, to modify 
the system of Arimilli to include using a virtual address to index the core to avoid the 
need for an address translation mechanism; placing functions relating to tags as well as 
the data itself in the core; performing virtual-to-physical translation in said region; 
enabling said region to use a memory translation mechanism to determine the physical 
address and attributes of the access; checking to see if the requested data is in a 
storage associated with said region because it would have (1 ) reduced the cache 
coherence complexity in the system because the real, lower level cache always include 
the lines in the virtual, upper level cache [col. 6, lines 40-45] and (2) modified the LI 
cache with limited overhead because the needed information can be quickly accessed 
[col. 6, lines 49-51] as taught by Wu. 
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